Geomorphological data: Multibeam bathymetric data were collected during NOAA's Reef Assessment and Monitoring Program (RAMP) surveys of Palmyra aboard the NOAA Ship Hi´ialakai and the survey launch R/V AHI (Acoustic Habitat Investigator). The Hi´ialakai is equipped with two Kongsberg/Simrad multibeam sonars: a 30 kHz EM300 with mapping capability from ~100 to 3000+ m and a 300 kHz EM3002D with mapping capability from ~5 to 150 m. The R/V AHI has a 240 kHz Reson 8101ER with mapping capability from ~5 to 300 m. Both vessels have Applanix POS/MV motion sensors, which provide navigation and highly accurate readings of the vessel motion in all axes. Data were post-processed by the Pacific Islands Benthic Habitat Mapping Center (http://www.soest.hawaii.edu/pibhmc). IKONOS satellite imagery was used to create "estimated depths" and filled bathymetric gaps that existed within the 0-25 m depth range (Lyzenga 1985). Surface whitewash in the IKONOS image resulted in the identification of false depth estimates at select locations around Palmyra. These areas were manually removed and filled using a nearest neighbor interpolation method in ArcGIS Spatial Analyst (v 10.1, http://www.esri.com), resulting in a seamless 5 m bathymetry data set.
Statistical analyses: To identify the spatial scale at which to investigate biophysical relationships without spatial autocorrelation, two techniques were employed: empirical semivariance (Meisel & Turner 1998) and lacunarity (Gefen et al. 1983 , Mandelbrot 1983 , Plotnick et al. 1993 . Empirical semivariance, for separation h was calculated as follows:
where N(h) is equal to the number of pairs of observations having separation h, S(h) is the set of pairs of observations denoted by i and j that have separation h, and is the benthic cover value for the i th observation. The separations h were defined as:
where n is the number of discrete 50 m segments. Empirical semivariance calculations were completed using the vgm function in the gstat package (Pebesma 2004) linked to a custom coded function in R v2.15.1 (R Development Core Team, www.r-project.org). By plotting semivariance against distance, we were able to estimate at what point the relationship reached an asymptote, thus indicating the minimum distance required between sampling units to avoid spatial autocorrelation and achieve true independence of data points. We further used lacunarity indices to avoid averaging over spatial distances that were either too large (i.e. averaging across true signal in the data) or too small (i.e. incorporating noise into the signal). Lacunarity assess how similar parts from different regions of a geometric object are to each other at a given scale (Gefen et al. 1983) , thus providing an assessment of the scale of autocorrelation. Using a custom function in R, lacunarity was calculated as a function of window size, with the first and second derivatives plotted to aid interpretation. All points c within any window size s were taken to obtain a mean for that location. For a window situated at position i, this mean can be defined as:
where =1 if data are present and 0 otherwise. The window was then moved one unit further along and the next value obtained. For a given window size, we thus obtained a sequence of mean values , , …… = , where n is the number of sampling units. The lacunarity l(s) for size s was defined as:
Across all five benthic functional groups, both the empirical semivariance curves and the lacunarity indices indicated a non-independence of data at the 50 m segment scale. The semivariance curves showed a complete loss of spatial autocorrelation beyond distances of 500 m for all benthic categories, with the exception of macroalgae, and the lacunarity indices indicated that 500 m was an optimal spatial scale at which to model the benthic data. We therefore scaled all the biological response variables and predictor variables (wave and geomorphological metrics) to a segment size of 500 m and only included segments ≥500 m apart during re-sampling of the data when creating independent data sets for our predictive modeling. Table S1 . Summary of information pertaining to temperature drops by mooring location from April 2010 to May 2011. All data were sampled at 2.5 min intervals from ~20 m depth. Please see Fig. 2 and 
